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Chapter -1 
BIBLIOMETMCS 
INTRODUCTION 
The discipline that investigates the properties and behaviour of 
information, the forces governing the flow of information and the means for 
processing information for optimal accessibility and usability is termed as 
'Information Science". Whereas Information is the message conveyed or 
intended to be conveyed by a systematized body or ideas or its accepted or 
acceptable substitutes. 
After II World War, information explosion has been taking place. 
In the present age, librarians have been observing the ever growing number of 
bibliographic units like books, periodical, articles in periodicals, corresponding 
increase in the size of library collection, number of catalogue cards, changes in 
search strategy and so on. This becomes all the more problematic because of the 
inelastic budgetary provisions. Realizing these factors, no single library can 
afford to acquire every document. Hence, limited and selected procurement of 
journals seems to be one of the practical remedies. Bibliometrics is relatively of 
recent origin. Bibliometric smdies are conducted to identify the pattern of 
publications, authorship, and citations used for a subject etc. over a period of 
time and thereby offering insight into the dynamics of the area under a 
particular study 
1. Bibliometrics -
Bibliometrics has been derived from the two words 'Biblion' and 
'Metric'. The word "BiWion' means books and "Metric' means measurement. 
So, b+bliometrics generally means 'measurement pertaining to books'. 
It implies the use of quantitative or statistical method to study the 
behaviour of information. 
Bibliometrics is of recent origin and is a relatively new branch of 
information science. It lies between the border areas of the social science 
and the physical science. It was emerged as a research front in its own right 
in Information Science. It is now being vigorously pursued and with the 
resuh it has been found that one-fourth of all the articles published in 
Library and Information Science periodicals are on Bibliometrics and its 
related topics. 
The basic units of bibliometrics are all facets of written 
communication such as primary and secondary periodicals, articles and 
abstracts published in them, bibliographies of articles, books, monographs 
and other media of communication. 
1.1 Origin and History: 
First study regarding Bibliometrics was conduct in 1917 by 'Cole' 
and Eales* on the "The History of Comparative Anatomy, Part - I: A 
statistical Analysis". First term used for this was "Statistical Analysis". 
The second study done by Huime^  in 1923 used the term 
'Statistical Bibliography' and later it was used by Henkle^ (1938), in his 
article "The periodical literature of Bio Chemistry ", Gosnell"* (1943/ 44). 
Barker (1966)^ also used the same term i.e. 'Statistical Bibliography'. 
Gross and Gross study is considered to be the third in the field 
based on citations. It 1968, Alan Pritchard*" initially used the term 
"Statistical Bibliography" in his work but he analysed the term and found it 
could be conftised with 'statistics' itself or 'Bibliographies on Statistics'. 
Therefore he coined another term i.e. "Bibliometrics" in 1969'^  
1.2 Related Terms: 
The term Bibliometrics is of very recent origin. In 1948, the 
great Indian library scientist, S. R. Ranganathan, coined the term 
LIBRAMETRY which historically appeared first perhaps seemed proper to 
streamline the service of librarianship. The term 'Bibliometrics' is just 
analogous to Ranganathan's LIBRAMETRICS, the Russian concept of 
'SCIENTOMETRICS', FID's INFORMETRICS and to some other well 
established sub discipline like ECONOMETRICS, PSYCHOMETRICS, 
SOCIOMETRICS, TECHNOMETRICS, CHEMOMETRICS, etc. 
where mathematical & statistical calculus have been systematically applied 
to study and solve problems in their respective fields. Now-a-days, the term 
'SCIENTOMETRICS' is used for the application of quantitative methods to 
the history of science and obviously overlaps with bibliometrics to a 
considerable extent. 
So we can say that bibliometrics is a methodological sub-
discipline of library science including the complex of mathematical and 
statistical methods, used for analysis of scientific documents and non-
scientific documents. 
1.3 Definitions: 
Many attempts have been made to define the term Bibliometircs, 
as given below -
Hulme (1923)^ The purpose of statistical Bibliography is to "shed light on 
the process of written communication and of the nature and course of 
development of a discipline by means of counting and analysis its various 
facets of written communication". 
Raising (1962)': "The assembling and interpretation of statistics relating to 
books and periodicals ..., to demonstrate historical movements, to 
determine national and universal research use of books and journals and to 
ascertain in many local situation the general use of books and journals". 
Pritchard (1969)*°: "The application of mathematical methods of books and 
other media of conmiunication." 
Fairthorne (1969)*': Bibliometrics is the quantitative treatment of 
properties of recorded discourse and behaviour appertaining to it". 
Hawkins (1977) : "Bibliometircs is the quantitative analysis of the 
bibliographic feature of a body of literature". 
Potter (1981)* :^ "Bibliometrics is the study and measurement of the 
publication patterns of all forms of written communication and their 
authorship". 
Schrader (1981)"*: "Bibliometrics is the scientific study of recorded 
discourse." 
Broadus*^: "Bibliometrics is the quantitative study of physical published 
units or of bibliographic units of Surrogatis of either." 
Sengupta'*: "Organisation, classification and quantitative evaluation of 
publication patterns of all macro and micro communications alongwith their 
authorship by mathematical and statistical calculus." 
British Standard Glossary of Documentation of Terms'* :^ "The use of 
documents and patterns of publication in which mathematical and statistical 
methods have been applied." This definition is basically similar to 
Pritchard's original definition. 
2. Bibliometrics : Scope 
Nicholas and Ritchi in 1978 ver> "Lucidly elaborated the 
scope of bibliomeitics. They opined that bibliometrics provide information 
about the structure of knowledge, and how it is communicated." They 
further added that 'Bibliometric' studies fall mainly into two broad groups-
a) Descriptive Studies i.e. Those describing the characteristics or features 
of a literature. 
b) Behavioural Studies i.e. Those examining the relationship formed 
between components of literature. 
While defining the scope of 'Bibliometrics', Doniel Conner 
and Henry Voos add that the "scope of bibliometrics includes studying the 
relationship within the literature typically these descriptions focus on 
consistent patterns, involving authors, monographs, journals or subject 
language". Holland Stevans considers bibliometrics as a quantitative 
science and divides it into two basic categories viz.descriptive bibliometrics 
and evaluative bibliometrics. He has fiirther divided these two areas into 
different sub areas as given below. 
a) Descriptive Bibliometrics 
- Geographic 
- Time Period 
- Discipline 
b) Evaluative Bibliometrics 
- Citations count 
- Reference count 
Ste\ ans further adds that descriptive bibliometrics includes the 
"study of the number of publications in a given field or productive of 
literature in the field for the purpose of comparing the amount of research in 
different countries, the amount produced in different subdivisions of the 
field. The kind of study is made by a count of the papers, books and other 
writings in the field or often by a count of these writings which have been 
abstracted in specialized abstracting journals. The other i.e. evaluative 
bibliometrics includes the study of the literatures used by the research 
workers in a given field. Such a study is often made by counting the 
references cited by a large number of research workers in their papers." 
2.1 Purpose 
Pritchard in 1969, assigned its purpose as to shed light on the 
process of written communication and of the nature and course of 
development of a descriptive means of counting and analyzing the various 
facets of written communication. 
According to Dr.S.N.Singh "The purpose of Bibliometrics is 
to provide quantitative analysis of the phenomenon going with documents, 
their organization, use and services in Library and Information Centre and 
Systems. It offers to the information worker a type of statistical techniques 
for the study of characteristics and attributes of literature and that of 
communication media." 
The main purpose of Bibliometrics study is -
* To find out major form of literature. 
* To prepare a ranked list of journals. 
* To make a comparison between ranked joumals 
* To identify the country with greatest library output. 
* To find out the chronological scattering of all cited literature. 
* To ascertain the amount of utilization of language. 
Some other purposes are -
* To develop norms and standardization. 
* To regulate inflow of information and communication. 
* To identify authorship and its trends in documents of different subjects. 
* To measure useful news of adhoc and retrospective SDI service and so on. 
2.2 Application of Bibliometrics 
Bibliometric techniques are now being consistently used to get 
factual and accurate data for information handling and transfer. Enumerated 
below are some of the areas where Bibliometric technique may be used 
* To study quantitative growth of a discipline and its literature 
quantitatively. 
* To evaluate the quality of research of an individual, of an institution or of 
a country. 
* To assess the research output i.e. productivity study of an individual 
scientist, an entire organisation or of a country. 
* To undertake Sociological Studies of science and scientists. 
* To study science of science and scientists. 
* To predicts past, present and future of scientific classics. 
* To estimate comprehensiveness of secondary periodicals. 
* To regulate inflow of information and communication. 
* To develop norms of standardization etc. 
* To find out core journals by applying Bradford's law. 
* To find out the productivity of scientist by applying Lotka'a Law. 
* Help in preparation of Bibliographies. 
* To study the use of literature fi"om different countries. 
* To study the scattering of subject. 
* To find out the relative use of different languages. 
* To study the rate of collaborative research. 
* To find out the trends in research activities. 
2.21 Application in Indexing: 
Bibliometrics studies have been made in the areas of librar) & 
information work also. Studies have been made to find out the pattern of 
fi^quency distribution of descriptors of a thesaurus and the distribution of 
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indexing terms. Eugenics Toma analysed the rank-frequency distribution of 
the EURATOM Thesaurus. Zipf s law essentially a hyperbolic function, was 
not found suitable for such distribution. On the other hand as exponential 
function was found in good agreement with the actual entropy of the 
thesaurus. This exponential function may provide a citerion to revise some 
zones of thesaurus. 
2.22 Application in Library Management -
It has been said that bibliometric studies should ultimately help 
in library management. It is true that knowledge of scattering and 
obsolescence can be utilized in the acquisition and management of stocks. 
But there is much more scope for investigation. Such investigations have 
been shown by A. D. Booth while considering the optimum physical layout 
of a library when it is desired to minimized the distance to be travelled by 
the reader while picking up the books from the selves. This means books are 
to be arranged according to their frequency of use. Several interesting 
geometrical models of stacks have been suggested by Booth, It is claimed 
that frequency ordered arrangement can lead to increased efficiency by as 
much as ten times. 
2.23 Utility of Bibliometrics in Research 
At present, bibliometric work often provides the background 
for a more practical task. It is an established technique covering wide area of 
knowledge. It has therefore been able to involve scholars from many of 
these disciplines. Consequently it has attracted scholars from different 
disciplines or their respective fields. Day by day, it is attaining 
sophistication and complexity having national, international and 
interdisciplinary character. It has established itself as a viable and distinctive 
research technique for studying science of science based on bibliographic 
data. As a matter of facts, its backbone lies in its sound theoretical 
foundation most efficiently and effectively laid by some pioneers like 
Gross, Lotka, Bradford, Zipf, Derek J. De Sella Price, Bookstein, 
Massavesik, Cole Brother, Pritchard, Garfield, Hulme, Fairthrone and 
many others who are all not basically librarians, but belong to different 
branches of knowledge. 
The techniques evolved by these pioneers are capable of 
throwing light on various complicated problems faced by many while 
handling information to quantify the process of written communication. It 
has established itself as a viable and distinctive measurement of human 
knowledge. Data analysis both of citations and of volume of publications 
year by year can be useful in planning retrospective bibliographies. 
Bibliometrics also provides information about the structure of 
knowledge. Its classification studies give information about the subject, 
language and country relationship, which is based on literary warrant. 
Bibliometrics is very useful in any field of research or in any discipline or it 
can be used in small and manageable ways by individuals, to improve some 
part of library or information service. 
3. Bibliometric Laws -
There are three fundamental laws which laid the solid 
foundation of bibliometrics: 
i) Lotka's hiverse Square Law of Scientific Productivit>' (1926) 
ii) Bradford's Law of Scattering of Scientific Papers (1934): and 
iii) Zipf s Law of Word Occurrence (1949 
3.1. Lotka's Inverse Square Law 
The frequency distribution of producti\it> of authors oi 
scientific papers was first studied by Alfred J.L(i(ka. who proposed that the 
number of authors making 'n' contributions is about 1/n' of those making one 
contribution, and the proportion of all contributors who make a single 
contribution is about 60 percent, or a (n) = k/n 
Where 'a' is the number of authors producing n papers and 'k' 
is a constant. 
In other words, for every 100 authors contributing one article, 
25 will contribute two articles, about 11 will contribute 3 articles and 6 will 
contribute 4 articles and so on. 
3.2 Bradford's Law of Scattering 
This law was given by Samuel Clements Bradford in 1934. 
Bradford examined two bibliographies prepared in the science library on 
'Applied geophysics' and 'Lubrication' and he prepared lists of journals 
arranged by decreasing order of source items contributed by the journals of 
the Bibliographies. 
He noticed that in each subject, there were a few very 
productive sources, large number of sources of constantly diminishing 
productivity. In the list of periodicals ranked by diminishing productivity, 
Bradford identified three groups of periodicals that produced approximately 
the same number of articles on the subject, but the number of periodicals in 
these three equi-productive zones increased by a constant factor. 
Based on this he stated this law as "If scientific periodicals are 
arranged in order of decreasing productivity of articles on a given subject 
that may be divided into a nucleus of periodicals more particularly de\ oted 
to the subjects and several groups or zones containing the same number of 
articles as the nucleus when the number of periodicals in the nucleus and 
succeeding zones will be given as: 
1 : n : n 
where '1' is the number of journals in the nucleus and 'n' is a multiplier. 
33 Zipf s Law of Word Occurrence 
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This law was given by George K.Zipf in 1949. Z-ipf 
developed and extended an empirical law, as observed by Estoup governing 
a relation between the rank of a word and the frequency of its appearance in 
a long text. 
If V is the rank of a word and 'f is its frequency, then 
mathematically Zipf s law can be stated as follows: 
rf = c, where 'c' is a constant 
This law states that in a long textual matter if words are 
arranged in their decreasing order of frequency, then the rank of any given 
word of the text will be inversely proportional to the frequency of the 
occurrence of the word. 
He found that by multiplying the numerical value of each rank 
(r) by its corresponding frequency (f), he obtained a product (c) that is 
constant through out its text e.g. 
Rank (r) 
1 
2 
3 
4 
5 
Frequency (f) 
400 
200 
133 
100 
80 
Product (rf) = c 
400 
400 
399 
400 
400 
The above table shows distribution of words inversely 
proportional to the frequency of occurrence of the word. 
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Thus, these three laws are respectively based on 
i) Number of authors contributing in a discipline or other fields. 
ii) Distribution of articles in a set of journals. 
iii) Ranking of word frequency in a particular set of documents. 
3.4 Some Other Empirical Laws 
3.41 Price's Square Root Law of Scientific Productivity -
This law was given by Derek J. de Sella Price in 1971. This 
law states that "half of the scientific papers are contributed by the square 
root of the total number of scientific authors". 
3.42 Garfield's Law of Concentration: 
This law was enunciated by Eugene Garfield in 1971. This 
law states that "a basic concentration of journals is the common core of 
nucleus of all fields". 
3.43 Sengupta's Law of Bibliometrics: 
This law has been put forward by LN. Sengupta in 1973 
which is also known as off setting weightage formula for re-ranking 
periodicals to avoid discrimination against new journals which necessarih 
have citation credits. This is basically an extension of the Bradford's law. 
It states that "during phases of rapid growth of knowledge in a 
scientific discipline, articles of interest to that discipline appears in 
increasing number of periodicals distant from that field." 
Mathematically this law stands in the following form: 
F(x + y) = a + b log (x + y) 
Where f (x + \) is the cumulative number of references as contained in the 
first (x + y) most productive journals, x indicates number of journals in the 
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same discipline and y stands for number of journals of unrelated disciplines 
(y > x) and 'a' and V are two constant. 
4. Subdivisions of Bibliometrics 
4.1 Operation Research (Linear Programming, Transport problems) 
4.2 Statistics (Mutivariable Techniques, Trends, Correlations) 
4.3 Bibliometric laws (Laws of Zipf, Lotka and Bradford) 
4.4 Citation analysis (Networks, Science Policy) 
4.5 Circulation Theory (Models) 
4.6 Information Theory 
4.7 Theoretical Aspects of Information and Retrieval. 
5. Limitation in Application 
Though most of the studies tends to support the Bradford 
distribution some other researchers could not get the satisfactory results. 
Gross found that the scatter of research papers among physics deviated from 
that predicted by Bradford's law. Out of 50 bibliographies studied by 
Chonez, only six followed the law, he calls it as the " Pseudo Scientific 
Law'\ 
5.1 Lotka's Law 
In the case of Lotka's law it was found to fit in the most cases. 
However, the value of indexing was found to vary for different groups of 
scientists. 
Another problem with Lotka's law is that it totally ignores the 
potential authors who have not produced any publication so far. 
5.2 Citation Analysis 
In case of citation analysis, the common arguments against it 
are as follows: 
* Too much of self citation and in-house citation. 
* Practice or citing only to get the favours of the powerful or to appears 
others. 
* Citation given just to dress up the paper. 
* Variation of citation rate during life time of paper. 
* Variation of citation rate with type of paper and speciality. 
* Negative citation 
Because of all these limitations the empirical nature of these 
laws are generally questioned. 
6. Citation Analysis -
The primary function of citation is to provide "a connection 
between documents, one which cites and the other which is cited". There are 
umpteen number of reasons for giving citations. Weinstock, Lipetz, 
Moravcsik and Murugesan, Hodges, Oppenheim and Renn, Finney, 
Frost and Thorne have all attempted to explore the possible reasons for 
giving citations. They include the positive and negative reasons for 
inclusion. However, it has to be conceded that if the reason is positive there 
is bound to have some connection between the citing and cited papers. The 
first recorded citation analysis was a study by P. L. K Gross and E. M. 
Gross published in 1927 in order to determine the journals to be subscribed 
to and the back volumes to be acquired for the Library of the Pomona 
college. They studied the citation frequency in the references given in the 
Journals of the American Chemical Society. Citation analysis is ver> often 
fruitfully applied to derived the following benefits: 
14 
(a) To lead the reader to further studies in the field: 
This is perhaps, the primary purpose of citations. Readers can 
verify tiie correctness of the infonnation and thereby convince themselves . 
(b)For the preparation of Bibliographies: 
The first use citation indexing was made in Shepherd's 
citations published in 1873. This technique of citation indexing has been 
prepared by E. Garfield and others since early 1960s. It is a fact that 
compilation of bibliographies in new fields is really difficult. In such 
circumstances, analysis of citations of articles may be the only way to gather 
information. The very fact that the citations have been verified, evaluated 
and recommended by authors who are ejqperts in their own fields make them 
all the more acceptable for inclusion in a bibliography. 
(c) To study the use pattern of different types of documents: 
Citations given may be of books, journals, articles, reports 
standard, thesis/ dissertations etc. The relative use of each of these types can 
be ascertained based on the fi^uency of citations. For exan^le, various 
citation studies have shown that the journal articles are the most preferred 
source consulted by scientists since they constitute about 70-80% of the total 
citations. Similarly citation practices among social scientists indicate that 
they give equal importance to books and journals. 
(d)To find out the relative use of different languages: 
Since English has emerged as a world language, especially in 
science and technology, there is a predominance of English language 
publications in all branches. This can easily be understood fix)m citation 
analysis. In the mid-sixties, for instance the share of English language 
papers in Mathematics and Chemistry was more than 50% Russian occupied 
the second position with about 20% followed by German and French. 
Citation practices have also shovm that the relative amount of literature in 
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different subjects produced by different countries changes with time. It has 
been observed that German has declined very much in the 20 century, 
especially in the field of chemistry where publications in this language 
reigned supreme. 
(e) To study the use of literature from different countries: 
From the citations, the country of their origin can be identified 
in all types of materials like journal articles, books, reports etc. In many 
subject areas, U. S. publications are found to be used more heavily. Journals 
of U. K. occupied the second position, but they come nowhere near their 
American counterparts in the frequency of use. 
(f) To study the scattering of subjects: 
Studies about the dispersion or scattering of subjects in 
different sources as evidenced by citation analysis have brought out 
interesting results, For example. 
(i) Social science and arts subject show a wider scatter of publications than 
the sciences, 
(ii) Research publications in technology show a greater dispersion than those 
in science, 
(iii) A new branch of science, especially an interdisciplinary one, show a 
grater dispersion than an older branch of science, 
(iv) There can be differences in scatter between sub-fields within a subject as 
also among major subjects, 
(v) The rate of scatter within the same subjects alters with time. 
(g) To decide the obsolescence rate of documents in different subjects: 
Citations in subsequent literature and usage pattern in libraries 
are considered as two indication of the obsolescence rate of literature. 
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Analysis of citations by age of the cited document can show the useful life 
of document. In order to measure the decay or obsolescence of documents, 
the concept of half life has been borrowed from Nuclear Physics. The above 
study had shown the half-life of Metallurgical Engineering as 3, while that 
of Botany is 10 years. These time scales are highly useful in the planning of 
library holdings. 
(h) To determine the interdependence and lineage of subjects: 
The interdependence of basic and applied fields can be 
understood by citation studies. Establishment of this interdependence can be 
of use in the acquisition policy of special libraries or information centres. 
The analysis of citations of the Annual Review of Medicine for the year 
1965 - 69 by I. N. Sengupta, has established the contribution made by 
journals in the fields of bio-chemistry and physiology to the medical 
research. Further studies by him have brou^t to light the mutual 
contribution of bio-chemistry, physiology and microbiology. 
As far as lineage of subjects are concerned, Garfield's 
experiments in citation indexes have very much contributed in mapping the 
history of many of them. 
(1) To prepare ranked list of periodicals. 
(2) To study the rate of collaborative research. 
(3) For the analysis of scientific journals. 
(4) Citation rate of a journals. 
(5) Impact factor. 
(6) Self-citing rate. 
(7) Self-cited rate. 
(8) Immediacy index. 
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7. Conclusion -
Bibliometrics has contributed greatly to the development of 
library and information science. The subject is still at a developmental stage 
and there is a great possibility of bibliometric studies in various aspects of 
library and information work. Bibliometrics has emerged as the most active 
field of library and information science during the past few decades. It is 
estimated that literature on this topic occupies more than 25% of the total 
contribution in library and information science. 
Citation analysis studies form a major portion of it, pertains to 
the application of bibliometric laws. However, there is a long way to go in 
achieving perfection in the studies. Even the spread of computers for 
retrieval, counting and analysis are unlikely to achieve perfection in the 
studies. This study is merely a method not a theory. To make it a theory and 
more useful, researchers must concentrate on the casual factors underlying 
bibliometrics phenomena. The changes that are frequently occupying in the 
publication practices are likely to complicate the studies in future. In such 
circumstances, it is advisable to consider the results of such studies as mere 
guidelines rather than ends in themselves. 
BibUometrics is a formal scientific sub discipline that includes 
the complex of mathematical and statistical method, used to analyse 
bibliographical characteristics of documents. It has been recognised as the 
structural part of tfie methodology of library and information science also. 
18 
Chapter - 2 
XANTHOMONAS 
INTRODUCTION 
A Dutchman, Anton V'an Leeuwenhoek was the first to discover 
the bacteria on June 10, 1676. But the bacteria did not receive much scientific 
attention. Later Louis Pasteur in 1864 and Koch in 1876 reported that these 
microorganisms could cause disease. Ehiring the last few decades much has 
been added to our knowledge of bacteria. Now the study of bacteria forms the 
subject of a special science called Bacteriology. 
Bacteria are Prokaryotes. These are generally single celled 
microorganisms , whose genetic material (DNA) is not bound by a membrane 
and therefore is not organised into a nucleus. Their cells consists of cytoplasm 
containing DNA and small (70 s) ribosomes. 
Bacteria are the smallest among the all living organisms. They are 
unicellular (some multicellular) or thalloid living organisms. There are about 
2000 known species. The bacteria vary in their shape which is usually constant 
for each species. The three fundamental forms among the bacteria are rods, 
spheres and helices. Among 2000 species, most are strictly saprophytic and as 
such are beneficial to himians because they help decompose the enormous 
quantities of organic matter produced yearly by humans, animals and factories 
as waste products, or by the death of plants and animals. 
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Plant Diseases caused by Bacteria: 
Most plant pathogenic bacteria are rod shaped (the only exception 
being strq^iomyces, which is filamentous). Plant pathogenic bacteria have been 
known since 1882. Several species cause disease in humans, including 
tuberculosis, pneumonia and typhoid fever, and a similar number cause disease 
in animals , such as brucellosis and anthrax. About 100 species of bacteria 
cause disease in plants. Bacterial diseases of plants occur in every place that is 
reasonably moist or warm, and they affect all kinds of plants. One of the most 
popular and world wide distributed genus of plant pathogenic bacteria is 
Xanthomonas. 
Morphology of plant pathogenic bacteria:: 
Most plant pathogenic bacteria are rod-shaped, the only 
exception being streptomyces which is filamentous, ^n young cultures 
bacteria ranges fi-om 0.6 to 3.5 p.m. in diameter. In older cultures or at high 
temperature, the rod may be longer, even filamentous, and they may form a 
club, Y, or V shape. 
Since bacteria appears hyaline or yellowish-white under the 
compound microscope and are very difficult to observe in detail. When a 
single bacterium is allowed to grow (multiply) on the surface or in a solid 
medium. Its progeny soon produces a visible mass called a colony. 
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Bacteria have thin, relatively tougji, rigid cell walls, and an 
inner cytoplasmic membrane. Gram-negative bacteria also have an outer 
membrane that appears to merge with the slime layer or ciq)sule. The cell 
wall allows Ae inward passage of nutrients and the outward passage of 
waste matter and digestive enzymes. 
All the material inside the cell wall constitutes the protoplast. 
The protoplast consists of the following: a cytoplasmic or protoplast 
membrane, which determines the degree of selective permeability of the 
various substances into and out of the cell; the cytoplasm, which is the 
complex mixture of proteins, lipids, carbohydrates, many other organic 
compounds, minerals, and water; and the nuclear material, >^ich consists of 
a large circular chromosome composed of DNA. The chromosome DNA 
makes on the main body of the genetic material of a bacterium and appears 
as a spherical, ellipsoidal, or dump bell shaped body within the cytoplasm. 
Often bacteria also have single or multiple copies of additional, smaller 
circular genetic material called plasmids. Each plasmid c(»isists of several 
nonessential genes and can move or be moved between bacteria, or even 
between bacteria and plants as happens in the crown gall disease. 
1.1 Reproduction 
Rod-shaped phytopathogenic bacteria reproduce by the a 
sexual process known as binary fission, or fission. This occurs by the inward 
growth of the cytoplasmic membrane toward the center of the cell, forming a 
transverse membranous partition dividing the cytoplasm into two 
approximately equal parts. Two layer of cell wall material, continuous with 
the outer cell wall, are then synthesized between the two layers of the 
membrane. When the formation of these cell walls is completed, the two 
layers separate, splitting the two cells apart. 
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Bacteria reproduce at an astonishingly rapid rate. Under 
favorable conditions bacteria may divide every 20 to 50 minutes, one 
bacterium become two, two becoming four, four becoming eight, and so on. 
At this rate one bacterium conceivably could produce 1 million progeny 
bacteria is less than a day. However, because of the diminution of the food 
supply, accumulation of metabolic wastes, and other limiting factors, 
reproduction slows and may finally come to a stop. Nevertheless, bacteria do 
reach tremendous numbers in a short time, and they cause great chemical 
changes in their environment. It is these changes caused by a large 
populations of bacteria that make them of such great significance in the 
world of life in general and in the development of bacterial diseases of 
plants in partcular. 
Xanthomonas 
The taxonomic position of Xanthomonas as 
Kingdom Prokaryotes 
Division Gracilicutes (Gram negative 
bacteria) 
Class Proteobacteria (Mostly Single 
celled bacteria) 
Family Pseudomonadaceae 
Genus Xanthomonas (causing numerous 
leaf spot, fiiiit-spots, and blights of 
annual and perennial plants, 
vascular wilts and citrus canker). 
Species 
Plant pathogenic bacteria are distributed among 8 genera. 
Xanthomonas is one of them. Xanthomonas is a genus of pathogenic 
bacteria of plants that attack a variety of hosts with economic importance 
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including citrus, rice, beans, grape, and cotton. Most members of the genus 
Xanthomonas are plant pathogens. The main characteristics of the 
Xanthomonas genus are as follows: 
Characteristics -
The cells are straight rods, 0.4 - 1.0 by 1.2-3 urn., and are 
motile by means of a polar flagellum. Growth on agar media is usually 
yellow, and most are slow growing. All species are plant pathogens and are 
found only in association with plants or plant materials. Xanthomonas are 
grain-negative bacteria. Plant pathogenic bacteria can be soil-borne or occur 
in infected plants. The most common symptoms of bacterial infections are 
leaf spots having a water-soaked appearance, wilting of the foliage, and soft 
rotting of under-ground plants parts. 
There are four genera in the family Pseudomonadaceae-
Pseudomonas, Xanthomonas Zoogloea and Gluconobacter. A few species 
in the genus Pseudomonas are pathogenic for plants, animals and even 
humans; nearly all Xanthomonas species are pathogenic for plant; and 
species in Ae genus Gluconobacter are used in industrial microbiological 
processes for the production of vinegar, gluconic acid and L-sorbose. 
Xanthomonas uredovorus attacks on fungi (i.e. uredospores of 
rusts). 
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Kinds of Symptoms caused by Xanthomonas 
XANINOMQNAS 
LEAF SPOTS 
C i r m N 6 ROT 
• m C K VENATIOH 
• U L I HOT e m u s C«NK» 
Diseases Caused by Xanthomonas 
There are twenty three pathovars of X.campestris given by Dye 
et. al (1980) out of them, most common are as follows -
(1) Black Rot of Crucifers 
Symptoms 
The initial symptoms caused by X. campestris pv. campestris 
Dowson (1939) are yellow, v-shaped areas with dark veins at the margin of 
infected leaves. Affected areas dry and turn brown. The black veins may 
extend down the leaf into the petiole and the main stem. In some cases, the 
veins of the mid-rib are discoloured black. (Moffett et al., 1976). 
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In steins, the pathogen invades the vascular tissue. Where seed 
transmission results in systemic invasion of the vascular tissue, the young 
plant usually collapses before reaching maturity. However, vascular invasion 
frequently follows infection via the hydathodes causing the vascular tissue to 
darken. A black ring of vascular tissue is apparent when a petiole or stem is 
cut transversely. (Vock 1978 ; Walter 1952,1969). 
Host range - all Brassica species including raddish (Raphanus 
sativuSyBoerhavia erecta). 
Geographical Distribution and Importance -
Black rot occurs in crucifer growing areas throughout the 
world. The pathogen is seed borne and this has contributed to its wide 
distribution. In Australia, although hot water seed treatment at 52° C for 30 
minutes or 50° C for 20 minutes (Vock 1978) has reduced the level of seed 
transmission and subsequently the severity of out breaks of black rot, it is 
still an important disease of crucifers. 
Citrus Canker 
Citrus Canker is one of the most feared of citrus diseases, 
affecting all types of important citrus crops. It causes necrotic lesions on 
fiiiit, leaves, and twigs. Losses are caused by reduced fruit quality and 
quantity and premature fruit drop. The disease is endemic in Japan and 
South East Asia, from where it has spread to all other citrus-producing 
continents except Europe. In the United States, citrus canker was introduced 
into Florida in 1912, with infected nursery trees from Japan, and spread to 
all the Gulf states and beyond. It took 20 years, destruction by burning of 
more than a quarter million bearing trees and more than three million 
nursery trees, many millions of Dollars in expenses, and untold 
inconvenience and heartaches before citrus canker was eradicated from 
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Florida. Citrus canker, however, was again found in residential trees in the 
Miami areas in October 1995, and the tree removal regulations were 
reinstated. Citrus canker has been eradicated from South Africa, Australia, 
and New Zealand. The latest outbreak and eradication of citrus canker in 
Australia occurred in 1991. 
Symptoms 
Quite similar lesions are produced on young leaves, twigs, and 
fruits. The lesions at first appear as small, slightly raised, round, ligjit green 
spots. Later, They become grayish white, rupture, and appear corky with 
brown, sunken centers. The margins of the lesions are often surrounded by a 
yellowish halo. The size of the lesions varies from 1 to 9 nmi in diameter on 
leaves and upto 1 cm in diameter or length on fruit and twigs. Severe 
infection of leaves; twigs; and branches debilitate the tree, while severely 
infected fruit {q)pear scabbed and deformed. 
The Causal Organums -
Xanthomonas campestris pv. citri 
The bacterium is a rod, 1.5 - 2.0 x 0.5 - 0.75 microns in size. 
It forms chains and capsule but no spores and is motile by one polar 
flagellum (monotrichous). It is Gram-negative and aerobic. Colonies on beef 
agar are circular, straw yellow to amber yellow, slightly raised and 
glistening. Nitrates are not reduced. 
The bacterium enters the host through natural openings 
(stomata) and through wounds such as those caused by insects, movements 
of thorns, etc. it multiplies rapidly in the intercellular spaces, dissolves the 
middle lamella and establishes in the cortical region. The disease is favoured 
by mild temperature and wet weather. Temperature between 20° and 30° 
with good evenly distributed rains are most suitable. Presence of free 
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moisture on the host surface for at least 20 minutes is essential for successful 
infection. 
The organism does not survive in the soil or in infected plant 
parts fallen on the ground. The chief agent of dissemination and introduction 
into new localities is man himself who transfers the disease through infected 
nursery stock. 
Control Measures -
In Canker-free citrus-producing areas, strictly quarantine 
measures are practiced to exclude the pathogen. In areas where the citrus 
canker bacterium is endemic, 3 to 4 sprays of copper are required for even 
partial control of the disease on susceptible trees. Rangaswamy, et al. 
(1959) had demonstrated that the disease could be controlled by antibiotic 
sprays. Nirvan (1960) confirmed the efficacy of str^omycin. Ace to 
Krishna and Nema (1983) four sprays of streptomycin - 100 at 500 ppm are 
most effective in controlling the disease. The antibiotics are absorbed by 
leaves and translocated thus functioning as a systemic bactericide. 
Vaheeddudin, et al. (1959) have reported that spraying of 
neem-cake at the rate of about 160 lbs per acre is highly effective in 
checking citrus canker as well as leaf miner. Control through resistant 
varieties is also possible as different species of citrus shows different degree 
of susceptibility to the disease. 
Bacterial Blight, Angular Leaf Spot or Black Arm of Cotton 
Angular leaf spot or black arm of cotton is the most serious 
bacterial disease of this crop. It is found in all the major cotton growing 
regions of the world including USA, South America, Egypt, Sudan, and 
other African countries, Russia, Sri Lanka, China, Australia and India. 
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Symptoms -
The bacterium attacks all the plant parts above ground level at 
different stages of plant growth. The earliest symptom of the disease is seen 
in the cotyledons of germinating seeds. Minute, water soaked spots appear 
on the under-surface of the cotyledons. These later increase in diameter, turn 
brown to black and form irregular patches distorting the shape of the 
cotyledons causing them to dry and wither. The disease spreads to new 
leaves formed and the seedlings may ultimately collapse and die. On the 
leaves similar water-soaked spots appear on the under surface first and then 
on the upper surface. They increase in size, become angular, bound by small 
veinlets of the leaf and turn brown to black. Often the disease spread along 
the edge of the veins, hence called Vein Blight or Biack Vein. The infection 
may also spread to petioles causing them to collapse, hi the affected areas 
large amounts of bacterial slime are exuded which form a dry fihn on the 
brown lesions. 
The Causal Organisms -
Xanthomonas compestris pv. malvacearum 
The bacterium is rod shaped, 0.3 - 0.6 x 1.3 - 2.7 microns in 
size. It is non-endo spore forming, encapsulated. Gram-negative and motile 
by a single polar flagellum. Growth is aerobic. Colonies on beef extract agar 
are pale yellow, round, thin, raised smooth and shining. Optimum 
temperature for growth is culture varies from 25° to 32° C maximum 
temperature for growth is 42° C and minimum 6° C. Thermal death point is 
50° C. The bacterium may remain alive in dried leaves for 17 years and in 
dry or moist soil for eight days at 21° to 33° C. The main source of primary 
inoculum is seed. 
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Control Measures: 
Removal and destruction of diseased plant debris are 
recommended to reduce the soil-borne inoculum. Crop rotation, late sowing, 
early thinning, good tillage, early irrigation and addition of potash to soil 
help in reducing the disease incidence. Seed home inoculum can be 
eliminated by seed treatment with concentrated sulphuric acid. 
The secondary spread can be checked by regular spraying with 
copper fungicides (0.2 to 0.3 percent). Mathur. et al. (1973) have reported 
that seed dressing of cotton with Agrimycin (3 gm/ 40 kg) and its spray (25 
ppm) are most promising in controlling the black arm of cotton 
Leaf Scald of Sugarcane -
X. albilineans (Ash by 1929) Dowson 1943 is the cause of 
leaf scald of sugarcane. The disease can occur in either a chronic or acute 
form. In the chronic phase, the characteristic symptoms are narrow, white 
"pencil-line" stripes on leaf blades and sheaths; stunted stalks with stiff 
upward and inward curling leaves, scalded at the lips; chlorosis on some 
leaves; profuse side-shooting, which begin from the base of the stalks; and 
internal reddening of the vascular bundles in the nodal regions of the stalk. 
The acute phase is characterised by the sudden death of affected cane. 
Leaf scald is widespread and damaging, in most sugarcane 
growing countries. In Australia, it occurs in most sugarcane districts in 
coastal Queensland and northern New South Wales. The disease can be 
controlled by the use of resistant varieties. 
Other Common Diseases 
There are number of diseases caused by Xanthomonas. Infact 
It affects huge number of plants world wide. So, from among them there are 
few diseases have been describe in brief with their causal organisms. 
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1. Common blight of bean caused by 
Xanthomonas campcstirs pv. phaseoli. It is more prevalent in 
relatively warm weather. The symptoms appear first on the lower sides of 
the leaves as small, water-soaked spots. The Spots enlarge, coalesce, and 
form large areas that later become necrotic. The bacteria may also enter the 
vascular tissues of the leaf and spread into stem. 
Control of the bacteria bean blights is through the use of 
disease-free seed, 3-year crop rotation, and sprays with copper fimgicides. 
2. Bacterial Spot of Tomato and Pepper -
Caused by X.campestris pv. vesicatoria and is widespread. 
Different strains of the bacteria cause disease on both pepper and tomato, 
pepper only, or tomato only. They damage leaves, stems, and fruits. On the 
leaves the symptoms appear as small (about 3 mm) irregular, black, greasy, 
lesions. Infection of flower parts usually results in serious blossom drop. 
Bacteria spread by rain, wind, or contact and penetrate leaves and fruits 
throu^ wounds and through stomata. 
Control of the disease depends on the use of bacteria-free seed 
and seedlings, resistant varieties, crop rotation, and spray with copper 
fimgicides tank mixed with mancozeb or maneb. The disease, however, after 
it appears in the field can be controlled with copper-maneb fimgicides only 
under reasonably dry weather. 
3. Bacterial Spot of Stone Fruits -
Caused by Xanthomonas arboricola pv. prunL (formerly A'. 
campestris) 
It is present in most areas where stone fiiiits are grown and 
may cause serious losses by reducing the marketability of the fi^iit and by 
weakening trees through leaf spots, defoliation, and lesions on twigs. 
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Symptoms appear on the leaves as circular to irregular, water-
soaked spots about 1 to 5 mm in diameter, which later turn purple or brown. 
Often halos and cracks develop around the spots, and the affected areas 
break away from the surrounding healthy tissue, drop out, and give a shot-
ridden appearance, known as shot hole, to the leaves. 
In the spring they ooze out and are spread by rain splashes and 
insects to young leaves, fruits, and twigs, which they infect through natural 
opening, leaf scars, and wounds. The disease is more severe on weekend 
trees than on vigourous ones; therefore, keeping trees in good vigor helps 
then resist the disease. Chemical spray have not been effective so far. 
4. Leaf Spot of Lucerne 
Caused by X.campertris pv. alfalfae 
5. Bacteria Wilt and Leaf Spot of Begonia 
X. campestris pv. begoniae 
6. Bacterial Blight of Hazelnut 
X. campestris pv. corylina 
7. Bacterial Spot of Pumpkin 
.Y. campestris pv. cucurhitae 
8. Bacterial Pustule of Soyabean 
A', campestris pv. glycines 
9. Bacterial Streak of Sorghum and Maize. 
X. campestris pv. hoi cicala 
10. Bacterial Blight of Stock 
X. campestris pv. incanae 
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11. Walnut Bacteritl Blight 
X. campestris pv. juglanJis 
12.Bhick Spot of Mango 
X. campestris pv. mangiferaeindicae 
13. Cassava Bacterial Blight 
X. campestris pv. manihotis 
14. Bacterial Blight of Rice 
X. campestris pv. oryzae 
15. Bacterial leaf Spot of Castor 
X campestris pv. ricini 
16. Bacterial Blight of Sesame 
X. campestris pv. sesami 
17. Gumming disease of Sugarcane 
X. campestris pv. vasculorum 
18. Dry leaf spot of Lettuce 
X. campestris pv. vitians 
19. Bacterial Blight of Grapevine 
A', ampelina 
20. Angular leaf Spot of Strawberry 
X.fragarie 
21.Bacterial canker of poplar 
X. populi 
22. Translucent leaf Stripe of cereals and related Grasses 
A', campestris pv. translucens 
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Conclusion -
Bacteria are of major importance to mankind for they include 
some of his most destructive enemies and also some of his greatest 
benefactors. Bacteria are widely distributed in nature under varied 
conditions. They are present on and beneath the surface of the earth in fresh 
organsims, and on the dust particles which float in the air. 
Bacteria are useful criteria of water and air pollution and cause 
many serious diseases of human beings, domesticated animals, and plants. 
These called pathogenic bacteria. On the other hand most bacteria are not 
only harmless but absolutely necessary for the existence of living things. So 
called as non-pathogenic bacteria. 
Due to their different nature bacteria are of the research 
subject since very beginning. As we have seen that only one genus out of 8 
plant pathogenic genera, affected large number of plants and causes different 
diseases, It is necessary to study this genus and try to eradicate from the 
earth. Because only Xanthomonas destruct the huge amount of food 
materials world wide. 
Chapter - 3 
Objective, Scope and 
Methodology 
Thou^ the term 'Bibliometrics' was introduced only in 1969 to indicate a new 
discipline which employs quantitative methods for analysing various aspects of 
written documents, its origin can be traced back to the effort of early 20* 
century documentalists to apply mathematical and statistical analysis to 
bibliographical units. The most prominent efforts were that of Cole and Eales, 
Hulme, Lotka, Zipf, Bradford, Ranganthan, Price, Kessler, Garfield, 
GofTman, Warren and Pritchard. The history of this discipline is discussed 
by Egghe 
The discovery of the empirical laws of bibliometrics has led to a 
series of studies which can be broadly differentiated into quantitative and 
qualitative. In feet, the early statistical studies of Cole and Eale, Hulme, 
Lotka, Zipf and Bradford belong to the quantitative category. B. C. Brooks is 
of opinion that such five general objectives: 
(1) Design of more economic information system and networks. 
(2) Improvement of efficiency rates of information handling process. 
(3) Identification and measurement of deficiencies in bibliographical services. 
(4) Discovery and elucidation of empirical laws that can provide a basis for 
developing a theory of information science. 
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Scope -
The present study is according to the papers abstracted in 
Biological Abstracts on the research output on Xanthomonas for a period of 11 
years as cited above. However, the findings are likely to have general 
implications for the scientific community working on Xanthomonas. The 
period of study is 1990-2000. 
Objectives-
The major purpose of the present study is to examine the studies 
and research conducted during the last 11 years on the various aspects of the 
Xanthomonas and can be summarised as follows: 
- To ascertain the strength and weakness of the research activities conducted 
during the last 11 years on Xanthomonas. 
- To draw a detailed picture of the way in which literature has developed 
during the period of study and the relative distribution in the various facets 
of the subject field. 
- To idratify the gaps in the research output in respect of various forms of 
Xanthomonas and its allied areas. 
- To identify in quantitative terms, the relative use of the different forms of 
the documents, authorship pattern, language etc. and their chronological 
scattering. 
- To understand the core journal for the scientist working on the 
Xanthomonas and to identify them. 
- To investigate the degree of collaboration in the authorship in the field of 
Xanthomonas. 
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Methodology -
I have consulted various sources for the selection of topic such as 
Chemical Abstract, Index Medicus and Biological Abstract. 
Finally I selected Xanthomonas from Biological Abstract on the 
basis of my interest in the Botany and availability of its reference. 
Reference card 
The entry has been prepared on the card of 3" x 5" size. The 
following details has been noted down on the card. 
First of all there are first (surname) name of the authors in the 
ci^ital letters, followed by forename in circular bracket in small letters, then 
full stop (.). then the title of the article up to 3 to 4 words and 3 dot (...). After 
that name of the journal is given with its volume and issue number followed by 
year. Journal name are underlined. Within bracket the address of the institution 
is given in the next line. At the end, language and country of the article is 
given. For example: 
HARTUNG (John S.), PRUVOST (OP), VILLEMOT (Isabelle) 
and ALVAREZ (A) 
rapid and sensitive 
Phnooatholoev 86 (H, 1995 
(U.S. Dept of Agr., Agricultural Res. Services, BARC- West, 
Beltville, MD 20705.) 
English 
U. S. A. 
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Citation Analysis -
According to Garfield "true citation analysis is one which deals 
with worics cited as having actually been used in the preparation of or having 
otherwise contributed to the source paper, hi the present study, this method is 
used for measuring the relative use of journal as sources of research 
information and also for identifying the core literature in specialized area or 
discipline. The journals present in Aligarh were studied and the references were 
taken out fixjm the articles. 
Analysis -
The total data based on the entries has been collected and 
analysed under the following headings; 
I. Yearwise analysis of the paper 
n. Ranking of authors 
ID. Authorship pattern 
rV. Ranking of journals 
V. Geogi^hical analysis (country wise) 
VI. Language wise distribution of paper 
I. Year wise Analysis of the paper:-
The chronological study will tell about the number of articles published in a 
year. The gr£q)h will show the upward and downward trend in the publication. 
The chronological study helps in the services of the library. 
II. Ranking of Author:-
This is done to know the eminent personalities in the subject. The data cards of 
different contributors in the field were separated out. Authors are arranged in 
the order of their decreasing productivity. 
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III. Authorship Pattern:-
This shows the Authorship pattern weather the single authorship is more 
popular or the team research. 
rv. Ranking of Journals:-
The main objective of this study is to identify the core journal containing the 
research literature on Xanthomonas. To conduct this, the items published in 
different periodical, are grouped together and counted. It is necessary to know 
the most productive periodicals in the subject. The information is useful for 
libraries as well as to the research scholars. 
V. Geographical Analysis (i.e. Country wise): 
This is done to find out the geographical scattering of items while studying the 
use pattern of research literature in subject under study. 
VI. Language wise distribution of papers:-
As the Biological Abstracts is the most comprehensive source on its subject, its 
scope is international. In other words. Biological Abstract reports items 
published from different countries in different languages. It is, therefore, 
important to know the most dominant language. 
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Chapter - 4 
Data Analysis, Interpretation and 
Representation 
Bibliometric analysis is used to find out the nature and 
characteristics of Xanthomonas. research based on the papers published for a 
period of 11 years (1990 - 2000). 
The analysis is done in two steps. Firstly, the published papers 
were analysed. Secondary, the citation appended to the papers in the formal 
were analysed 
Analysis of the papers:-
In the first level of analysis, following items were analysed. 
* Year wise analysis of papers 
* Ranking of Authors. 
» Authorship pattern 
* Ranking of Journals. 
* Geographical analysis 
* Language wise distribution of papers. 
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Level - 1 
Year wise analysis of the papers-
The number of papers and their corresponding year are shown in 
the table-1 
The table-1 showed that the maximum number of papers were 
published in the year 1996 i.e. 277 papers and the minimum appeared in the 
year 1990 i.e. 40 papers. 
Table-1 
Chronological Distribution 
Years 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
Total 
No. of Papers 
40 
148 
157 
206 
226 
233 
277 
176 
158 
185 
88 
1894 
%age 
2.11 
7.81 
8.28 
10.87 
11.93 
12.30 
14.62 
9.29 
8.34 
9.76 
4.64 
Cumulative %age 
2.11 
9.92 
18.20 
29.07 
41.00 
53.30 
67.92 
77.21 
85.55 
95.31 
99.95 
Year wise analysis of papers show that research work on 
Xanthomonas increased form 1991 and was at its peak in 1996 and maintain 
its peak later also. The year 2000 show less output because there are chances of 
papers that they may published in other years. 
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YEAR-WISE DISTRIBUTION 
1990 [31991 31992 H1993 [31994 01995 
1996 131997 [31998 01999 132000 
YEARS 
Ranking of Authors 
The table-2 showed the ranking of authors in the 11 years study 
of Xanthomonas. Out of the total 4879 authors, 2746 have written single 
article, 486 have written 2 articles, 112 have written 3 articles, 68 have written 
4 articles and 42 have written 5 articles each, and so on. 
Among the authors R. E. STALL is the most productive author 
with 42 articles. J. B. JONES is on the second position with 35 articles 
whereas, A. M ALVAREZ is on the third position with 28 articles. Due to 
joint authorship the number of author has increased. 
Table-2 
Ranking of Authors 
s. 
No 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Author's Name 
STALL (R. E.) 
JONES (J. B.) 
ALVAREZ (A M) 
LEACH (Jan E.) 
MEW(T.W) 
TSENG (Yi-Hsiung) 
BONAS (Ulla) 
DANIELS (Michael J.) 
MONGKOLSUK(Skom) 
COYNE (D. P.) 
GABRIEL (D W) 
SWINGS (Jean) 
NELSON (Rebecca J.) 
JONES (Ronald N.) 
90 
-
-
-
-
1 
-
-
-
-
-
-
2 
-
-
91 
4 
4 
2 
2 
4 
-
3 
3 
-
1 
4 
2 
-
4 
92 
3 
1 
1 
2 
3 
3 
3 
-
-
1 
-
1 
1 
4 
93 
4 
3 
1 
1 
2 
-
2 
2 
I 
3 
2 
2 
1 
5 
94 
7 
6 
6 
5 
3 
2 
1 
2 
-
2 
4 
1 
3 
4 
95 
5 
3 
1 
6 
2 
1 
2 
2 
4 
2 
2 
2 
4 
% 
3 
4 
9 
3 
2 
6 
5 
3 
2 
2 
3 
2 
3 
97 
5 
3 
1 
3 
1 
7 
2 
3 
3 
1 
1 
4 
T 
98 
3 
2 
2 
3 
2 
3 
1 
5 
6 
2 
-
-
1 
99 
7 
3 
3 
2 
6 
2 
2 
-
2 
3 
2 
-
2 
00 
2 
6 
2 
-
1 
1 
1 
2 
3 
1 
-
2 
-
Total 
42 
35 
28 
27 
27 
25 
22 
22 
21 
18 
18 
18 
17 
17 
41 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
DOW (J. Maxwell) 
ROSATO (Y. B.) 
KHUSH (G. S.) 
GOODWIN (Paul H.) 
QADRl (S. M. Hussain) 
GALINDO (E.) 
KUO (Tsong Teh) 
MINSAVAGE (G. V.) 
OGAWA (Tsugufumi) 
PRUVOST (0 . P.) 
UENO (Yoshio) 
VAUTERIN (L) 
VATrANAVIBOON(Paiboon) 
SCOTT (J. W.) 
SOMODI (G. C.) 
HARTUNG (J. S.) 
GOTTWALD (T. R.) 
ESSENBERG (Margaret) 
ADHDCARI (Tika B.) 
CIVEROLO (E. L.) 
FUJIMORI (Takane) 
GOTO (M) 
HODGE (N. C.) 
LIN (Nien-Tsung) 
VERDIER (V) 
BIRCH (R. G.) 
-
1 
1 
-
-
-
-
-
1 
-
-
-
-
-
-
-
1 
-
1 
1 
-
-
-
2 
2 
4 
-
1 
1 
1 
3 
5 
2 
1 
2 
2 
1 
2 
2 
-
-
3 
1 
-
1 
-
-
1 
3 
1 
7 
1 
1 
-
3 
2 
7 
1 
-
-
2 
6 
2 
-
2 
1 
1 
-
-
1 
-
-
-
4 
2 
-
1 
-
2 
4 
1 
1 
-
2 
1 
1 
3 
1 
3 
2 
-
2 
1 
1 
-
2 
-
2 
2 
4 
-
-
-
3 
2 
-
-
-
1 
1 
2 
2 
1 
2 
2 
2 
-
2 
-
1 
2 
1 
1 
-
1 
4 
1 
2 
-
-
3 
1 
1 
1 
2 
1 
1 
1 
2 
2 
1 
2 
1 
3 
-
-
-
2 
2 
2 
1 
2 
3 
-
2 
-
-
1 
-
-
1 
-
1 
3 
2 
1 
2 
-
1 
-
-
2 
1 
2 
1 
2 
2 
-
1 
-
-
-
2 
1 
2 
1 
1 
3 
4 
1 
1 
1 
-
1 
2 
-
-
2 
-
2 
1 
1 
1 
-
-
-
1 
3 
-
1 
2 
1 
2 
-
2 
1 
4 
-
-
4 
2 
-
1 
-
1 
-
-
-
1 
1 
5 
-
4 
-
-
3 
1 
1 
1 
2 
2 
• 
-
-
-
1 
-
-
2 
1 
-
1 
1 
-
1 
-
-
-
-
-
-
2 
1 
16 
16 
14 
14 
13 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
9 
42 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
GRAHAM (J. H.) 
PIERCE (Mvgaret) 
PUEHLER (Ursula B.) 
ROTr(P) 
RITCHIE (D.F.) 
SAHIN(F.) 
WENG(Shii-Fai) 
AUZADEHCA) 
BOHER(Banard) 
BARRAULT(G) 
LOPRASERT (Suvit) 
MAHADEVAN(A) 
NORMAN (D.J.) 
RAHIMIAN(H) 
SONTICR-V.) 
SAINI (R. G.) 
ARNAUD SANTANA (E.) 
-
-
-
-
-
-
1 
1 
-
-
-
2 
-
-
2 
-
-
-
1 
-
-
-
-
1 
-
1 
-
1 
5 
3 
1 
-
-
-
-
1 
-
1 
-
2 
1 
1 
1 
2 
1 
2 
1 
-
1 
-
-
-
-
-
3 
-
-
-
3 
1 
-
1 
2 
1 
4 
2 
1 
-
-
-
1 
-
1 
-
1 
1 
2 
1 
2 
1 
1 
-
1 
2 
-
-
2 
1 
1 
4 
1 
3 
2 
1 
3 
2 
1 
1 
2 
1 
1 
1 
-
2 
3 
-
2 
4 
2 
1 
1 
2 
-
3 
1 
2 
2 
1 
-
1 
1 
-
-
2 
-
-
-
1 
1 
-
-
-
1 
1 
-
-
1 
-
-
1 
1 
1 
-
-
-
-
-
2 
-
2 
-
1 
-
-
2 
-
-
1 
-
-
-
-
2 
-
-
-
3 
-
-
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
12 AuthOTs Contributed 7 Articles each 
22 Authors Contributed 6 articles each 
42 Authors contributed 5 articles each 
68 Authors contributed 4 articles each 
112 Authors contributed 3 articles each 
486 Authors ccmtributed 2 articles each 
2746 Authors contributed 1 article each. 
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Authorship pattern: 
Multiple authorship has been a characteristics feature of the 
modem science and there has been a consistent trend towards increased 
collaboration in all the branches of sciences. 
It has also been found that the rate of increase in the multiple 
authorship varies considerable with the subject concerned. 
The table-3 showed the pattern of authorship in terms of single & 
multiple. 
Table-3 
Authorship Distribution Pattern 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Year 
1990 
1991 
1992 
1993 
1994 
1995 
19% 
1997 
1998 
1999 
2000 
TOTAL 
Single Authorship 
7 
21 
12 
15 
16 
8 
12 
16 
5 
9 
6 
127 
% 
5.51 
16.53 
9.44 
11.81 
12.59 
6.29 
9.44 
12.59 
3.93 
7.08 
4.72 
Multiple Authorshq) 
33 
127 
145 
186 
210 
215 
255 
160 
158 
171 
82 
1767 
% 
1.86 
7.18 
8.20 
10.52 
11.88 
12.16 
14.43 
9.05 
8.94 
9.67 
4.64 
Grand Total =127+1767 
= 1894 
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Table-4 
Authorship Pattern 
Single Authorship 
No. Of Authors 
127 
% 
2.60 
Multiple Authorship 
No. Of Authors 
4752 
% 
97.39 
Total Number 
of 
authors 
4879 
Single Authorship 
No. Of Authors 
127 
% 
6.70 
Multiple Authorship 
Na Of Authors 
1767 
% 
93.29 
Total Number 
Of 
authors 
1894 
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Ranking of Journals: 
432 journals were analysed in relation to their productivity. The 
more frequently published journals consulted by the scientist working on 
Xanthomonas were identified and the ranked list of journals were prepared by 
decreasing productivity. 
The list of journals show that the "PL4AT DISEASE" is the 
most highly used journal. It has 118 articles out of 1894 articles, with 6.23% 
Next four positions are occupied by journals like Phytopathology 
(4.11%), Molecular Plant Microbe Interaction (3.27%), Journal of 
Bacteriology (2.90%) and Applied and Environmental Microbiology (2.63%) 
respectively. 
These five journals constitute around 19.14% of the literature. 
And the rest 80.85% is covered by 427 journals. The following Table-5 shows 
ranking of journals-
Table-5 
Ranking of Periodicals 
1 
(A 
1. 
2. 
3. 
4. 
5. 
6. 
1 
1 
2 
3 
4 
5 
6 
Name of 
Plant disease 
Fhflopathotog}-
Molecular 
Plant Microbe 
Interaction 
Journal of 
Bacteriology 
Applied and 
Environmental 
Microbiology 
Annals of the 
Phytopathologi 
cal Society of 
Japan 
90 
1 
-
-
-
3 
3 
91 
D 
D 
7 
5 
5 
1 
92 
16 
9 
3 
5 
5 
1 
<B 
9 
6 
9 
7 
8 
5 
<M 
16 
9 
5 
5 
7 
3 
% 
n 
5 
7 
3 
6 
3 
% 
n 
K) 
7 
7 
4 
3 
97 
K) 
g 
9 
8 
4 
1 
9 
M) 
1 
8 
4 
2 
4 
9 
12 
12 
3 
7 
5 
7 
00 
7 
5 
4 
4 
1 
Snin 
IS 
78 
® 
55 
50 
31 
% 
O 
411 
127 
29) 
26 
16 
46 
7. 
8. 
9. 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
6 
7 
8 
9 
10 
H 
12 
13 
14 
14 
15 
16 
16 
16 
17 
18. 
hltttpatoltfgia 
KrasHdra 
( rop Science 
Journal of 
PhytopathtAogy 
(Berlin) 
Hort Science 
FEMS 
Microbiology 
Letters 
Summa 
Ph)fopathol«>gii.a 
European 
Journal of 
Plant 
Pathology 
Canadian J of 
Microbiology 
Applied 
Microbiology 
and 
Biotechnology 
Biochemical 
and 
Biophysical 
Research 
Comnuinication 
International 
Rice Research 
Notes 
Journal of 
Antimicrobial 
Chemotherapy 
Euphytica 
Antimicroh 
Agents 
Chemother 
Journal of 
Clinical 
Microbiology 
Theoretical 
and applied 
(ienetics 
2 
-
" 
-
" 
4 
-
1 
2 
2 
~ 
1 
1 
1 
1 
1 
4 
4 
4 
1 
2 
-
~ 
1 
* • 
2 
-
1 
3 
7 
3 
1 
4 
2 
2 
3 
~ 
-
5 
5 
i 2 
3 
4 
3 
6 
2 
• 
4 
-
8 
5 
2 
2 
1 
1 
3 
1 
3 
6 
1 
2 
" 
2 
8 
7 
7 
2 
-
1 
5 
2 
1 
4 
3 
-
5 
1 
5 
9 
4 
1 
1 
" 
3 
1 
6 
4 
3 
1 
4 
5 
3 
4 
3 
1 
2 
4 
2 
2 
6 
2 
-
• 
2 
3 
1 
-
8 
2 
5 
2 
2 
3 
-
" 
2 
2 
2 
2 
1 
9 
2 
6 
I 
1 
2 
2 
2 
2 
-
2 
4 
2 
4 
-
1 
-1 
-
" 
3 
31 
29 
27 
26 
24 
23 
21 
20 
19 
19 
18 
17 
17 
17 
16 
15 
1.63 
1.53 
1.42 
1.37 
1.26 
1.21 
1.10 
1.05 
1.00 
1.00 
0.95 
0.89 
0.89 
0.89 
0.84 
0.79 
• 
47 
23 
2A 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
18 
18 
18 
19 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
Microhiolof;)' 
(Reading) 
Plant 
Pathology 
(Oxford) 
International 
Journal of 
systematic 
Bacteriology 
Molecular 
Microbiology 
Physiological 
and Molecular 
Plant 
Pathology 
-
-
1 
-
-
" 
3 
1 
2 
-
2 
3 
1 
1 
-
1 
3 
3 
2 
1 
2 
1 
-
1 
4 
1 
2 
1 
2 
5 
1 
1 
2 
1 
2 
1 
1 
3 
1 
2 
1 
2 
3 
1 
2 
2 
2 
1 
1 
6 Periodicals published 13 articles each 
2 Periodicals published 12 articles each 
7 Periodicals published 11 articles each 
7 Periodicals published 10 articles each 
5 Periodicals published 9 articles each 
5 Periodicals published 8 articles each 
10 Periodicals published 7 articles each 
9 Periodicals published 6 articles each 
18 Periodicals published 5 articles each 
17 Periodicals published 4 articles each 
35 Periodicals published 3 articles each 
78 Periodicals published 2 articles each 
211 Periodicals published 1 articles. 
15 
15 
15 
14 
14 
78 
24 
77 
70 
45 
40 
70 
54 
90 
68 
105 
156 
211 
0.79 
0.79 
0.79 
0.73 
0.73 
4.11 
1.26 
4.06 
3.69 
2.37 
2.11 
3.69 
2.85 
4.75 
3.59 
5.54 
8.23 
11.14 
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Geographical Analysis (i.e. Country wise): 
The table-6 shows the geographical distribution of items. The 
country coming first publish the maximum number of articles and the rest are 
arranged in order of decreasing productivity. 
In the table, out of 62 countries USA publishes the maximum 
number of articles with 513. INDIA is second with 168 and so on, on the other 
hand minimum two countries have published single articles; whereas, nine 
countries have published two articles and seven countries published three 
articles each. 
It means l^ SA is the largest producer of literature on the 
Xanthomonas bacteria. 
Table-6 
Country Wise Distribution 
s. 
No 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Coontry 
U.S. A 
India 
Japan 
France 
Bca:n\ 
United 
Kingdom 
Taiwan 
Russia 
Germany 
Canada 
China 
90 
9 
7 
7 
4 
5 
5 
5 
5 
1 
-
2 
91 
47 
10 
17 
7 
5 
10 
6 
6 
8 
1 
3 
92 
59 
18 
14 
8 
3 
7 
7 
6 
8 
3 
3 
93 
66 
11 
15 
7 
8 
12 
2 
3 
7 
3 
7 
94 
64 
25 
13 
12 
11 
10 
3 
3 
6 
8 
6 
95 
58 
23 
14 
14 
6 
8 
7 
8 
2 
9 
4 
96 
67 
14 
17 
13 
14 
9 
8 
11 
1 
8 
3 
97 
43 
23 
6 
9 
10 
7 
10 
7 
8 
7 
1 
98 
32 
13 
12 
10 
9 
3 
8 
7 
7 
3 
4 
99 
41 
13 
18 
6 
7 
5 
7 
11 
9 
12 
10 
00 
28 
11 
6 
1 
4 
2 
9 
3 
5 
3 
5 
Total 
513 
168 
139 
91 
82 
78 
72 
70 
62 
57 
48 
V. 
27.08 
8.87 
7.33 
4.80 
4.32 
4.11 
3.80 
3.69 
3.27 
3.00 
. 5 . 
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12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
12 
13 
13 
14 
15 
15 
16 
17 
18 
19 
19 
19 
20 
20 
21 
22 
23 
23 
23 
23 
24 
25 
25 
25 
26 
26 
Australia 
Italy 
Belgium 
Spain 
Mexico 
Thailand 
Netherland 
Philippines 
South Korea 
Colombia 
Korea 
Argentina 
South Africa 
Saudi Arabia 
Israel 
West Indies 
Bulgaria 
Greece 
Switzerland 
New Zealand 
Egypt 
Iran 
Pakistan 
Denmark 
Portugal 
Turkey 
-
-
2 
1 
-
-
-
-
-
1 
-
1 
-
-
-
-
-
-
-
1 
1 
-
-
1 
-
5 
1 
2 
4 
I 
1 
4 
3 
-
3 
3 
2 
1 
1 
3 
1 
-
1 
3 
-
1 
-
-
-
-
5 
2 
3 
3 
5 
-
1 
2 
-
4 
1 
3 
7 
4 
2 
1 
1 
1 
1 
1 
-
-
1 
1 
-
6 
3 
7 
1 
5 
2 
1 
1 
-
4 
3 
1 
5 
-
1 
3 
-
-
-
-
-
2 
-
1 
-
5 
8 
2 
7 
4 
-
3 
2 
2 
2 
2 
1 
-
2 
1 
1 
2 
-
1 
2 
1 
-
1 
-
-
6 
6 
4 
4 
3 
5 
2 
2 
1 
4 
-
2 
4 
-
2 
-
-
-
3 
1 
3 
-
1 
2 
-
2 
2 
6 
4 
4 
3 
3 
3 
3 
5 
-
-
2 
1 
1 
1 
-
1 
2 
2 
1 
-
3 
-
1 
3 
-
5 
-
5 
1 
2 
3 
-
1 
-
3 
-
-
-
1 
1 
2 
-
1 
-
1 
-
1 
3 
1 
-
1 
4 
2 
2 
4 
2 
7 
3 
4 
2 
4 
2 
5 
1 
-
-
-
-
1 
-
-
3 
4 
1 
3 
-
2 
7 
3 
3 
4 
-
1 
1 
-
1 
1 
-
2 
-
-
1 
-
1 
-
-
1 
2 
4 
1 
-
-
3 
-
2 
4 
1 
-
-
-
-
-
-
1 
-
1 
-
-
-
-
-
-
2 
43 
36 
36 
32 
25 
25 
24 
23 
17 
16 
16 
16 
15 
15 
13 
11 
9 
9 
9 
9 
8 
7 
7 
7 
6 
6 
2.27 
1.90 
1.90 
1.68 
1.31 
1.31 
1.26 
1.21 
0.89 
0.84 
0.84 
0.84 
0.79 
0.79 
0.68 
0.58 
0.47 
0.47 
0.47 
0.47 
0.42 
0.36 
0.36 
0.36 
0.31 
0.31 
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38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
26 
27 
27 
27 
28 
28 
28 
29 
29 
29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
31 
Norway 
Poland 
Bangladesh 
Nigeria 
Czech Republic 
Jordan 
Sweden 
PuertOTico 
Indonesia 
Tanzania 
Austria 
Finland 
DonnoGnRqxiic 
Slovakia 
Guatemala 
Uganda 
Cuba 
Mauritius 
Sri Lanka 
Ukraine 
Nepal 
PtKtland 
Hungary 
Cameroon 
Guyana 
-
-
-
-
-
-
1 
-
-
-
-
-
-
-
-
-
-
-
-
-
2 
-
-
1 
-
-
-
-
1 
1 
-
2 
1 
-
-
-
-
-
-
-
-
-
1 
-
-
-
-
-
1 
-
-
-
-
1 
-
-
-
1 
-
-
-
-
-
1 
1 
-
-
-
-
-
-
-
-
-
-
-
1 
1 
1 
1 
-
-
-
1 
-
-
-
1 
-
-
-
1 
-
-
-
-
-
-
-
-
2 
-
-
1 
1 
2 
-
-
-
1 
-
2 
1 
-
-
-
-
-
-
2 
-
1 
-
-
-
-
-
-
-
-
-
1 
-
-
-
1 
-
-
-
2 
-
2 
1 
1 
1 
-
1 
1 
-
-
-
-
-
-
2 
-
-
-
-
-
2 
-
1 
1 
-
-
-
-
2 
-
-
-
-
1 
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4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
0.31 
0.26 
0.26 
0.26 
0.21 
0.21 
0.21 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.05 
0.05 
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Language wise distribution of papers: 
Table-6 shows language wise distribution of papers. English is 
the most prominent language in the publication of Xanthomonas research 
Portuguese is on second number. 
TabIe-7 
Language Wise Distribution 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
11 
11 
12 
13 
Language 
English 
Paluguese 
Russian 
Chinese 
Spanish 
French 
Japanese 
German 
Korean 
Italian 
Czech 
Sabo-Croatian 
Ukranian 
Bulgarian 
Greek 
Grand Total 
Total 
1669 
47 
43 
38 
26 
15 
14 
11 
9 
5 
4 
4 
4 
3 
2 
1894 
•/. 
88.12 
2.48 
2.27 
2.00 
1.37 
0.79 
0.73 
0.58 
0.47 
0.26 
0.21 
0.21 
0.21 
0.15 
0.10 
52. 
LANGUAGE WISE DISTRIBUTION 
D English B Portugese D Russian 
D Chinese • Spanish m Others 
Level-2 
Citation Analysis 
To carry out citation analysis, only journals available in Aligarh 
libraries were taken into consideration. 
The numbers of such journal are 4 and source articles are 15, 
which gave as total of 366 references. After this analysis has been done about-
• Ranked list of cited authors; and 
• Ranked list of cited journals. 
Table-8 
Chronological Analysis 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
1 1 
1 
Year 
1917 
1919 
1924 
1934 
1936 
1941 
1942 
1944-1949 
1950-1955 
1956-1961 
1962-1%7 
1968-1973 
1974-1979 
1980-1985 
1986-1991 
1992-1997 
Total 
No of Citation 
1 
1 
1 
2 
1 
1 
1 
6 
3 
6 
5 
13 
25 
42 
164 
198 
470 
% 
0.21 
0.21 
0.21 
0.42 
0.21 
0.21 
0.21 
1.27 
0.63 
1.27 
1.06 
2.76 
5.31 
8.93 
34.89 
42.12 
Cumulative % 
0.21 
0.42 
0.63 
1.05 
1.26 
1.47 
1.68 
2.95 
3.58 
4.85 
5.91 
8.67 
13.98 
22.91 
57.80 
99.92 
Half Life Period: 
Half-life is a measure of the growth of a discipline. In other 
words, it also indicates the rate of obsolescence of a discipline. 
Table-9 
Half Life of Literature 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Year 
1993 
1992 
1991 
1990 
1989 
1988 
1987 
1986 
Total 
No of Citation 
34 
42 
44 
40 
25 
21 
18 
16 
240 
% 
7.23 
8.93 
9.36 
8.51 
5.31 
4.46 
3.82 
3.40 
Cumulative % 
7.23 
16.16 
25.52 
34.03 
39.34 
43.80 
47.62 
51.02 
From the above table it is clear that 51.02 % cited literature come from 8 years 
out of 61 years i.e. only 8 years provide approximately 50% literature. 
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Ranked list of Cited Authors: ^ ^ ^^^^  
A ranked list of cited authors has been prepared. It shows that 
which author is most frequently cited in the research on Xanthomonas for the 
period 1990-2000. 
Table-10 shows that R. E. STALL is the most cited author 
followed by J. B. JONES and G. V. MINSAVAGE the 2"** and ^^ rank 
respectively. 
510 authors have been cited once, 124 authors have been cited 
twice. 
In table-10 numbers in brackets after years shows how many 
times that year is cited in level-2 study, for example: 1994-(2) means that 
author is cited twice in 1994. 
Table-10 
Ranked List of Cited Authors 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
Rank 
1 
2 
3 
4 
5 
6 
Author's Name 
STALL (R.E.) 
JONES (J. B.) 
MINSAVAGE (G.V.) 
MEW (T. W.) 
GABRIEL (D. W.) 
VAUTERIN a . ) 
Cited Year 
1%2; 1963; 1979; 1982-(3); 1983-(2); 1986-
(5); 1987-(3); 1988; 1989-(2); ]990-(7); 1991-
(5); 1992-(2); 1993-(3); 1994-(12); 1995-<5); 
1996-(4). 
1985; 1986<7); 1989-(3); 1990; 199H3); 
1993-{2); 1994-{7); 1995-(4); 1996. 
1984; 1985; 199(H5); 1991-(3); 1993-{2); 
1994-(9); 1995-(3); 1996. 
1979-(2); 1982; 1987-{2); 1989; 1990-{4); 
1991; 1992-(6); 1993; 1994-<2); 1995-{3); 
1996. 
1986; 1987-<2); 1988; 1990-(2); 1991-(3); 
1992-(2); 1993; 1994-{4); 1995; 1996; 1997 
1990-{4); 1991-(2); 1992-(3); 1993; 1995-(5); 
1996-<3) 
Total 
58 
33 
25 
24 
19 
18 
55 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
6 
6 
7 
8 
8 
9 
9 
9 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
KERSTERS (K) 
SAWNGS(J) 
VERACRUZ ( C M ) 
BONAS (Ulla) 
HARTUNG (J. S.) 
CrVEROLO (E. L) 
LEACH (J. E.) 
ALVAREZ (A. M.) 
NELSON (R. J.) 
RITCHIE (D. F.) 
SCOTT (J. W.) 
HOSTE(B.) 
BOUZAR(R) 
COYNE (D. P.) 
DAVIS (M. J.) 
De BRUIJN (F. J.) 
STASKAWICZ(B.J.) 
SaviC»I (G. C.) 
1 
1987; 1989; 1990-{4); 1991-(2); 1992-<2); 
1995-{5); 1996-(2) 
1981; 1987; 1990-(4); 199H2); 1992-{2); 
1993; 1995-(5); 1996^2) 
1979-(2); 1982; 1989-{2); 1992-{6); 1994-<2); 
1995-(3); 1996 
1989-(2); 1990-(2); 1991-(4); 1992-<3); 1993; 
1994-(2) 
1987; 1989; 1990; 1991; 1992-(4); 1993-(3); 
1995; 1996-(2) 
1987; 1989; 1990-(2); 199H5); 1992-{2); 
1993-(2). 
1990; 1992-(4); 1993-(2); 1994-{2); 1995-(3): 
1996. 
1986; 1989; 1990; 1991; 1994^6); 1995; 
]996-(2) 
1992; 1993-(3); 1994-{2); 1995-(4); 1996-<2). 
1991-(2); 1995-{3); 1996-{7) 
1986-(2); 1989-(2); 1990; 1992; 1993; 1994-
(3); 1995-(2). 
1989; 1990-(3); 1991; 1992-(2); 1995-(5) 
1993; 1994-{8); 1995-{2); 1996 
1974; 1979-{2); 1980; 1989; 1994; 1996-(2); 
1997; 1999. 
1988-(3); 1989; 1994-(3); 1995-<2); 1997. 
1992-(2); 1993; 1994-(4); 1995-{2); 1996. 
1988-(2); 1989-(2); 1990-{3); 1991-(2); 1993. 
1989-(2); 199H2); 1994-{2); 1995-{3); 1996. 
18 
18 
17 
14 
14 
13 
13 
13 
12 
12 
12 
12 
12 
10 
10 
10 
10 
10 
56 
Ranked list of Cited Journals: 
Table-11 shows ranked list of cited journals. It gives most 
frequently used journals by Xanthomonas research scientists. The list of 
journals shows tiiat the "'Phytopathology'^ is the most highly used journal 
followed by 'Plant Disease'. 
In this table, numbers in bracket after year shows how many 
times that year is cited in level-2 study, e.g. 1992-(2) means that journal is cited 
twice in 1992. 
Table-11 
Ranked List of Cited Journals 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
8 
Name of Journals 
Phytopathology 
Plant Disease 
Applied Environmental 
Microbiology' 
International Journal of 
Systematic Bacteriology 
Molecular Plant Microb 
Interact 
Annual Rex'iew of 
Ph}iopatholog)' 
J. Clinical Microbiology 
Nucleic Acid Res. 
Nature 
Cited Year 
1944; 1945; 1946; 1948 -(2); 1950; 1952; l%3-(2); 
]%5; 1970; 1973-(2); 1974; 1975-{3); 1978; 1979-
(5); 1987(-7); 1988-(3); 1989-(3); 1990-(8); 1991-
(5); 1992-(7); 1993-(4); 1994-(14); 1995-(10); 
1996-(16); 1997-<2) 
1940; 1980; 1981; 1982-(6); 1983; 1984-<3); 1985-
(5); 1986<6); 1987-(4); 1988-(3); 1989; 1990^2X 
1991-(6); 1992-(11); 1994-(6); 1995-(12); 1996-(5); 
1997. 
1988; 1990<4); 1991; 1992-(6); 1993-{5); 1994-
(11); 1995-(4); 1996; 1997 
1973; 1977; 1983; 1987-(3); 1990-(6); 1991-<2); 
1993; 1994-(2); I995-(8) 
1988-(2); 1990-<5); 1991(^); 1992-(2); 1993-(2); 
1994; 1995; 1996-(2) 
1966; 1976; 1978; 1980; 1982; 1987-(2); 1988-(2); 
199H2); 1993; 1995 
1982; 1989; 1993-<4); 1994-(2); 1995-(2); 1996 
1979; 198(K2); 1984; 1987; 1990; 1991-(2); 1992; 
1995 
1958; 1960; 1975; 1982; 1988-(2); 1990-(3); 1992 
Total 
119 
76 
34 
25 
19 
13 
11 
10 
10 
57 
10. 
11. 
12. 
13. 
14. 
15. 
9 
10 
10 
10 
10 
10 
Hort Science 
Journal of General 
Microbiology 
Plant Pathology 
OEPP/EPPO Bulletin 
Proceeding of the 7* 
International Conference 
on plant Pathogenic 
Bacteria 
Genetics 
1980; 1981; 1983-{2); 1984; 1986; 1989; 1991(-2) 
1961; 1971; 1991; 1992-(3); 1993-(2) 
1977; 1979; 1993; 1994-{2); 1995; 1996-{2) 
1989-(8) 
198H3); 1990-(3); 1992; 1994 
1965; 1978; 1981-{2); 1987; 1990; 1991; 1993 
9 
8 
8 
8 
8 
8 
Application of the Bibliometric Laws 
Bibliometrics distribution are used to study -
i) frequency of word occurrence in a text i.e. Zipf s Law. 
ii) Productivity of authors in terms of scientific papers i.e. Lotka's Law. 
iii) Scattering of articles over different journal i.e. Bradford's Law. 
(A) Bradford's Law: 
This law states that "if scientific journals are arranged according 
to their decreasing productivity of articles on a given subject, they may be 
divided into a nucleus of periodicals more particularly devoted to the subject 
and several group or zones. Each zones have nearly same number of articles". 
The formula is 1: n : n^  where 1 is the number of periodicals in 
nucleus and n is a multiplier. 
To check the validity of this law, 437 journals were divided into 
three zones, according to their productivity. 
In the first zone, 14 journals contained 595 articles, in the second 
zone, 71 journals contained 621 articles and remaining 352 journals contained 
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678 articles in the third zone. According to this, the periodicals in each zone 
covered approximately 1/3'** items of the total. For all this, data has been taken 
from Table ~5 . The analysis shows, phenomenon of scattering of items in 
different zones of periodicals. 
The first zone is the nucleus zone as it contains 14 periodicals, 
followed by 71 periodicals in second zone and 352 periodicals in third zone. 
The zones, thus identified will form an approximately geometric series as given 
below-
S.No 
1 
2 
3 
Zone 
I 
II 
III 
No. of Articles 
595 
621 
678 
Cumulative No. 
of articles 
595 
1216 
1894 
No. of 
Journals 
14 
71 
352 
Cumulative 
No. of 
journals 
14 
85 
437 
14 : 70 : 350 
Here, 
71=70=14x5(Approx.) 
352 s 350 = 14 X 5 X 5 (Approx.) 
therefore, now the series is 
14: 1 4 x 5 : 14xi5x5 
On substituting, 
5 - n 
we get, 
14:14n: 14n^ 
i.e. 1 : n : n^  
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(Where 1 is the number of journals in the nucleus and n is a multiplier) 
The BRADFORD'S LAW is proved thus 
The number of journals in the nucleus can be obtained by plotting 
f(r) and log n on semi logarithmic graph paper (a bibliograph), where f(r) is 
cumulative frequency and log n is log of rank of journals as show in the graph. 
This graph is drawn with the help of data analysed and computed hi table -
(III) 
The log value of 14 journal in the first zone is 1.146 the log value 
of 71 journals is the second zone is 1.851 and the log value of 352 journals in 
the third zone is 2.546 
Taking log n on X-axis and number of items hi each zone on Y-
axis a graph was plotted as shown. The Bibliograph thus obtained is found to 
be, by and large, similar to Bradford's bibliogarph. As the graph begins as a 
rising curve API and continues as a straight line. The rising part of the graph 
represents the nucleus of highly productive journals. The point PI, P2 and P3 
on the bibliograph are the boundaries of three equi-productive zones in which 
almost the same number of articles as the nucleus (represented by OYl = Yl 
Y2 = Y2 Y3)derived from an increasingly larger number of journals 
(represented by OXl, XI X2 and X2 X3). The Bradford's law is proved thus. 
(2) Lotka's Inverse square law-
The Lotka's inverse square law states that the number of scientist who 
contribute n papers will be I/n2 of those who contributed only one paper. 
No. of Authors 
2746 
486 
112 
68 
No. of articles 
1 
2 
3 
4 
60 
Scientist contributing two papers-
According to Lotka's inverse square law -
No. of scientists publishing paper 
No. of scientist publishing n papers = 
n^  
Where n = No. of papers 
On substituting n = 2 in the above formula. 
2746 
No. of scientist publishing 2 papers =-
12^=686.5 
The number of scientist publishing two papers should be 486. 
However, an analysis of the data indicates that 686.5 authors have contributed 
two papers which is more than the figure, obtained by applying Lotka's law. 
Scientist contributing three papers 
On substituting, n=3 
No. of scientist publishing 3 papers 2746 
2746 
-305.1 
During the analysis it was found that only 112 authors contributed 3 papers 
each, which is far less than the calculated figure i.e. 305.1. 
Scientists contributing 4 papers 
On substituting, n=4 
No. of scientist publishing 4 papers = ^^-^- ll^blAl 
2746 
16 
171.6 
The analysis of the actual data shows that only 68 authors contributed 4 papers 
which is again far less then the calculated figure i.e. 171.6. 
It may, therefore, be concluded that the trends of research nowadays have 
changed as compared to the period when Lotka's law was formulated. That is 
why on the basis of the analysis of the present data it is difficult to testify the 
validity of Lotka's law. 
Zipfs law 
It is not applied as it deals with the long textual matter of the 
articles. 
Price Square Root Law of Scientific Productivity 
This law states that "half of the scientific papers are contributed 
by square root of total number of authors". 
Total no. of papers = 1894 
Total no. of Authors = 3545 
Half of scientific papers = 947 
Square root of total authors - 3545 D 59.5 = 60 
From analysis we get that 60 authors have contributed 802 papers 
which is approximately equal to 947 which is given by law. This law cannot be 
exactly proved because of multiple authorship pattern which is largeh prevails 
now-a-days 
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Conclusion -
Bibliometric study has been done on the topic ""Xanthonumas\ the 
plant pathogenic bacteria. The analysis is done at two different levels. The first 
level gives the core journal of the subject, the most productive author, most 
dominant language and most productive country. 
Level-2 gives the most cited journal and the most cited author. 
Application of laws has been done. On the basis of bibliometric analysis the 
following result has been find out. 
TOP THREE 
Result of level-1 
A) Most productive Author 
i) R. E. STALL with 42 articles at first position, 
ii) J. B. JONES with 35 articles at second position, 
iii) A. M. ALVAREZ with 28 articles at third position. 
B) Most productive journals 
i) Plant disease - 118 articles at first position 
ii) Phytopathology - 78 articles at second position 
iii) Molecular Plant Microbe Interaction - 62 articles at third position 
C) Most productive Countries 
i) USA with 513 articles, 27.08% at first position 
ii) India with 168 articles, 8.87% at second position 
iii) Japan with 139 articles, 7.33% at third position. 
D) Most used language 
i) English with 1669 articles 88.12% 
ii) Portuguese with 47 articles 2.48% 
iii) Russian with 43 articles 2.27% 
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Result of level-2 
A) Most cited Authors 
i) R. E. STALL with 58 articles is the most cited author. 
ii) J. B. JONES with 33 articles is the second most cited author. 
iii) G. V. MINSAVAGE with 25 articles is the third most cited author. 
B) Most cited Journals 
i) Phytopathology with 119 times 
ii) Plant disease with 76 times 
iii) Applied Environmental Microbiolog}' with 34 times 
Finding: 
After going through level-1 & level-2, it is found that authors of both 
the level are same. Means R. E. STALL and J. B. JONES are the most 
productive authors as well as most cited well. 
In case of journals it is different. Means Plant Disease is the most 
productive journal but die most cited journal is Phytopathology which is at the 2°"^  
position in the most productive. At the same time Plant Disease is the 2°'' the most 
cited journal which is the most productive journal. 
Regarding the laws of bibliometrics three out of four main laws were 
studied. 
- Lotka^s law could not be proved because of the prevalence of multiple 
authorship. 
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Zipfs law could not be applied because it refers to counting of words in a long 
textual matter. 
Bradford's law was studied and it was proved. The total journals were divided 
into three zones. All the three zones gives approximately equal numbers of 
articles though the number of journals increased from Zone 1 to Zone 3 which 
is what Bradford,s law says. 
Price square root law was also studied. Square root of total authors (3545) is 
60 and from law 60 authors should give 50% literature (947) but from analysis 
we get that 60 authors have given 802 papers. Thus laws is neither proved nor 
disproved. 
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